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m m m 

IEj&*jE U V> *> <Dfr E "5 A^mtS^O JfctH £fr 5 &3?# & 5 . 

(Error Correcting Code), HD^ffiteED C (Error Detecting Code) £fl*fcf 
15 nS5&^fflVi6>tlS. 

h&ibe ecu ^orriEm^Dy^ (&t. tecc^p^^j tarr.) ^ 

20 t§. 
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urn (c2^fRjt > b<«ci^fBi) \z, m&mik&mmmzm^T, hnbiec 

M*J£, m.W\Z, ^1 3m\Z7ik-?<k5\Z, lECC^ny^4«0±TO«FfJiJ 
CTbTCl^rRl(CMDfTiE^ffofci:#, lECC^Dy^©5 0, 9 0, 
1 3 0, 2 0 O^B/WiCTIBf^^lTftofei'rs. ^14IC^t 

15 friE^^^J^Tmife&affiflRSfette, 1 ECC^Dy^O5 0, 9 0, 
130, 2 0 0 B y t e g &«3HM1**fcif£U MIBC 2#ft©R9inEt& 

±?^iR]±$-ti:§ z. ttf-?%z> a zLCD^miz&Y), fcrnrnx-^vrcn-x hmv 
izMVTnmmtj*mtTz\£t£<mmTiEtinijm£t£% 0 

20 X\t, mi&OECCSEm&l ECC^Di/^MTbfctt, ilECC^ny 

OT, fgl 5S£JHV*T, EDC?Sdf©«!e5tc:^ViTlK^-r*. 

fSl 5HttEDC«JHgIBS(O«|^*^-r0T*O, Z CTft 4ByteAA 

25 £T> EDC<D»J(Ea:«TS©J;5k:^S. 
<fti) 0 

EDC(x) = I bjX 1 = l(x)mod{g(x)} 

i=31 

32 

l(x) = I b|X j g(x) = x«+x? 1 +x*+1 

i=1 651 1 
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&&CEDC?RJfc£«, Hi 5M<DEDCWiW\BimZ7K-2£fLZ>&5\Z, 3 2 tfy 

ORaWHH»*nE«Sn, MEXOR^#|lIg§(CT. -We*U 4Byte©l 
J:ffi^6©lf y hA££ 3 1 tfy h@, 3 tfy h @ t 3 1 tfy b M?3 0 t: 
5 7 h 1 1 3 1 1*^ h @ 0EXO R^f ^tl§, 

%&?\z, EDcm.mt^-^mm^m (^i igi^$n-g>c i^ipj) 

10 IrI, ^SDIDm IECI^, RSVM EDCt« 
CDJIi^T, ^W*l4Byte#fc, Sf§ 1 5 gHC^TED C}Hfp:tIl!&KA7jT£ 

z\<D&5\z, ^^t-tm^z. mmjiE (eco &fr-?frmz, mvtkft 
15 (edc) *fto-fimm^t>nT^%tf y z\(D^mx\t, mmiJE^ff^t^ 

L;frU M^bfecfc-p^, EDC^M3te^-^<Z)fB#7j|p] (H11BI0DC 
17jIrJ) f^ofeH^#T^^^:J?), ^DITiEIsIi^^T, mi 30^^-5 
25 (-A7J$tl^x-^©MtKfcjl^'14^^ % Cl7j|Hj^mDfTIE^fT5^^ 
1 7j[^© E C C MBE D C^<h ^(INf^MST^ C ^)^. 

fgi 4m\z^&?\zAti2n%^-?<Dmmzmmm$f3i\,\ c2-%m\zmv 
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Rf fc, mmmft^m izm vxmm± ? ?m±xm Qtkm&nomK) &mmwx$> 
•ox. mmMm^nmom^^w^^wr^m^mm^^mm^ mm 
ttmft^mmm&vfc^mzs-vAijtsntcmiz. mwn^KDmzs^mm^^^ 

nz>. Mmm^mw^mwMm^^mm^^mw^7s^ryy°^mmz^ 

mmmmz. mm o mEms £ d # s ntcm v ^-ffaWRism vr-^mm* 
tuizs mMQ^—?&mfi^T^—?\zttVT<D&ftom2omv&mfc^w^ 
20 mm&mm?%£j*nz. mm2<Dmy)mmw^wmm\z^^wm^7L\z x 

©mD^ffi^m^.h, stff3^D^tH^M#iu^ &tfMmmvtkmwnx* 
z\n\z& v x e c c t/n y 9 <Dmvmm*ft?Mm^mj)mmm<Dte\,mtf 

y7^®mz^®mfezntzx*y7?&&&ft5%<Dx$>z> 0 
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n^x^y^mmmz^^^uo^^nm^^n^r^m ©**eu 

sat, *%H©Kt>*tit&ft& mmm^mw^^y^mwmmt, m 

^> Mmttmm$m<D5%mm±#&<Dmm?f\z&^T\z, wtf-zimfct* 
zn\z£io, MfcMMft^mfimm&<Df£^mz$T?\titstirct&izib, ed 
25 &m*sm\z?z>o 
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ti •zn&ftmft^mzM vxmttt? *m&xm k> $cm &n ? m d ^m^Tfe 

Xt7^ MfB > H n—&wm-X c rv ~7 \z & V>T# £> tifc ~> > F n - A fcX 
lE&ffoWkK) nTlEX-T- WJlBDI D ITIEX t- y ^ V > T# £> nfcffif BIH D 

m^mm^m.M^yyiz^m^^-^m'r^mr^y^'t., sur^ 
mmm i (DmD^m^mwx^-yfRxs^ 2 <Dm^^mmmx^y wib 

25 TAA^nfc^fcfe, mvniE£mv®im%:mmizftxz>o 
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z\n\z&v. MmttMW^mfimm&ofc^&z$xAJit£ntzt%\z%, ed 
io nm*sm\zTz> 0 

20 cniCcfctK E C Cffil^E D ClIt^T-^^ f>> X?7>7)imfr& 
HtlKlJ^ ECCiWEDCWCr-^^5, S-i^-fKDXZ y> 
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5. 

H 3 45&9!®g$tt<Z»glB 1 C 2 ^iRlfTIEBtfcfg 0 -fe^ ^fc^ 

io izM-t^—^xtjm^m'tm^^o 

m 5 sua, ^0^©^i©fi i \z&v}&mr)ikmm&<Dc 2-%mnm\z& 
vt&m i ©ed cti»f-^©iin^tTOs, 

iSttSU 2 <£> E D Cgf®I©f-^ OSKnS^t* H*T?SS. 
y^m^mmz^X, 6 8 By t eX^y^t5EDCX^7^ 

y^iRfflelB&te&Vvr, 6 8 By t eX^7^t§EDCX^^^ 

n 9 mitt. *&m<D$m<Dmm i ^fcfl^wx* snsigK:;*^ 

^12i«, ECC^D»/i7±0t^^0i^tiTj&S. 
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mi 3Ein Ecc^ny^©ii lEi^tc ijjfa\z~D\,*T<DmvfnEm 

5 mi 5m\t, 4By t eA*©EDC}^lHlil&£^Tmr&3, 

DVDfdiB^^nw^^— HIE (ECC) RtfRO&HJ (EDO *f 

:/ny£? (£TF, rECC^Dy^j tsftrT.) tt, 1 1 Hfc**T^5 fc 1 6 0) 

15 mats, EccmmtEDcmm<Dmmmft\z&tf%/u774>%m&m 

t> dvd*6, m v wriE'Rzsm v&m&fr? ^MM^—z^m mi 1 

20 Eccjii<z)e/>FD-A^ff5. d©^>Hn— -ternta* 
" o " <d t %m o j&*#ee u& v> c: <t ^ u " o " °vf£ \,*£ %m X) ifift&t%> z. t 

s 2 ofi^^x, Msax^y^s i o tmvmm'?Ati-£n2>7 : ~?ffi%$ittzM 
25 bx, «i©EDc?mic*^ffu ±9&wm\zmi<DmQ&mttwf&tm& 

-So 
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o(Dmr)tTjmmmft>tvr\z, Hao&s&irrrs. "zltzcdm^ mm 

«««fc0»6n*iEb^EDC«J«|*tbTffl*$ns. 
5 — Xfy^S 1 Oi:it)ft6nS'»Hn-AiW([»jiAt"o" £&£>f\ 

3 0) o 

a«»?jdMi*w, a«wo«ffi(g*«ko#6nsjEb^EDc«jicis*t, m 

15 fRT?*£. 

ttffl«p#awiws**ffiviT, twa^y^s 2 o n^^Tten^ 1 om^m 
®»J:o#&nsjEU^EDcsjdMaf*ibTmAsns. 

EU:©J;3fc— a©ffl3ftfr3z:£teJ;&, ECCiat, ED CMS, Rtf 

—igffi&r 5%©iL xmm v rc&, mibx # ^ > ^edc ?siM&gi& 
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mi,xts^-^^m\zx^^y^)v^m^^x^m^mMhx^t^ 
^w^m^xti^n^m\z7,^^>^)v^^mnv^^mumm^^ 0 u^ 

fg 1 0£JS^TM3bfcj;5 \z, AJ]iZft&^~?ft^mz7,2 7>7)l!&fr& 

%2m\t,, ^mm(Dmmi\z^^m^mmm^(Dm^7^rmx^o 

15 ^Jg<7)7^M 1 fc#£§ID^ffi|Ilg§ 1 0 te, Mf2^-^^^J^bT-» H 
□ -A^SfT , 5->>HD-A^^2 1 £^&mDfTIElIli&2 0#tECC&l 

^ e>^^^inii?& ni:, hi ©^D^fcB^^#^m^gi5 i 3 1 tm 2 

20 D^ffi&^ITM^mBl 3 2 £frS&3fgl©*^U 13^ H2©^^EU 
12t, Hl©^D^£±i$WllIli&l 4 l£fl2©|l|D^ffi«P[eIS§l 4 2^& 

eat, &m&\z-o\,*Tmm?2>t, ttmmwm& i4\& n&moimm&i 
25 otx^^ns^— &fimmzttVTmvfem&ff5mz, m&m*)ikmm&i 
oftwurr a«b©T?*D, ffnesionoiftmmiaKi 4 ikju mibw dixie 

n-&mw~tmv$izft-fc>nz>mi<DEDcwiw-mm. ®iaoxfs/^s 2 0) 
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m X* tmsm^kom 2 © e d c m&tm, msmmm 1 © e d cmn^m©^ 

fit, WBBSUfUKlltt, WaaSfltilHlK 1 4©M'{3?©T, AASnsMIB 
5 JSllitt, atffBx— P&^yWfe 1 1H©C15&IrI, ^£DS^f£©&&M££ 

4A*-rh#) fc^nt-rsfeoTfto^ MiBMD^tH^x^-/y^#iiij?si 1 2 

15 I2 0i0 &ffi&#&&&£fim$ 13 2H ftufBfg 2 ©HI D WIUSS 1 4 
2®aiI|li?©TTfTt)n^2©EDC^ (tl^©Xfy^S4 0) 7?#£>n 
fctSdWe*, ^£ Oit&fBfg 1 ©ED C5Wffiatck«?R|jc<§^§3gfft"Sfc«>© 

n$HtfB £#srr § % ©T & § o 

*UT, IWB^©*^; 1 2«, iWfBSgl©*^ 1 3 ^6ffi#£nfc?fl3? 

i ©ed cm.&mmmmm 2 ©ed c«iw&*k:£ tJHfrsn, ^2©^^ 

25 I$n§i#, 8HDfriElII8&2 ORr^mD^ttllsIS^l 0\ZMVX, DVD*6, 
Rt)inER^0«ffl*ff5'<*5*--^«M»91I^»l 1^©C 1^(:»^T, 
igttte© & SMtKT, lECCyp^^ £ n^> . ^ f3F*2RlsO«X A £ tl 
St, ^DfTjE|UgS2 OTIt y>HD-AHM2 1 fc&^TE C C&LS©-> 
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(DfflmvT, m i <DEDcmmmt>n cm i Ho^fy^s 20), 
5 £&#£n& 0 

-27> BS0fnEHIB&2 07?, ^x-^flPWIJ&tfc 1 10©C2^(r]OTjEM 

mvmEmmQ&m&ft5^%?-#tfmMifi.mi im<Dc 2^i:aoT, 

ECCyD^^©^0ir^^©^-^^^J^bTC2^.lRjfcmDITIEMa$ 

0 f^(d» Hn-Aawn»2 1 \zx. >>> Fu-AWimmft-gnztmmzm 

1007fy^S 1 0),tet);tfefcfci|elB&l OrtODftlflliB&l lOfRDtftmi^^ 

y^stiwaKi 1 2\zx, mi<DmQ&mmmm&i 4 i®$iji©T> ii©E 
25 m4m\z*kT<k?iz, ii0EDc^idw$n§t, *-r, isi©k 

t)^m$!lP®B&l 4 lF^fc^$nT^Sir^^|^fT^C?!j^7>^ "ROW" 
W9tt9W%V>9 "COL" i**JJBflsfS Ufy^S2 0 1, S2 02). 

^•lt> j»i©^^u i zn<DW,imr*mm&^m$-m&$m®!>i 3 igmk 

r"TMP_EDC_VAL_l"j tffi?,), XZfm2<D*&) 1 2 ©fit (£HF> 
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r"EDC_VAL"j tffi-To) ^WMit-rZ Ut7^S 2 0 3, S2 04). 

S4Byt e§«t5. JKD^ff Lfc^-^te, m3m\Z^T "0" #i©5r- 
(Xfy^S 2 0 5), 

m-t §4By t e A^^EDC^MS^fTVi (7^y:/S 2 0 6), ^<Dmm 
^t, "TMP_EDC_VAL_1" (DEXOR£<hofc{it£> HS"TMP_ED 
C_VAL_1" \Z$m?Z Uf7yS 2 0 7). 

R±©^-5icbT "o" ms(D7 £ -?<DEDcm.mmTW:, wzxtiznz 
io m3m\z7x-? "i" #a©x-^T^§o c<D^(cA^$n^ 

"1" #@<Z>x-^te, £I3®^6^S^&J;-5KU ^fcA^nfc "0" #so 

^-^(DMLmzmmmt&zfr^frfe, tuiam 1 <Dmy&mmm®3& nit 
t, ^wmx^z zmsWi^y? "row" mLzzm^WL* 

15 "ROW" ^ -fe^^F^MUffT^^) "11" T&tttlfc^ ^-^t»^ 

^-lt, mmmivmvtkmMmmmi 4 iter, ^-^t^'K^v^fu 
if^n^i^ "0" #s<d^-^£ "1" #@o^-^^©»^^*iE-r^>fe86 
k\ mtmivmvm&m'mm'mi 4 1 ©^©t, MfB^m^i h^kd^d 

20 ^mfWX^^it^mi&l 1 2 tj;oT, l '6 8Byte7+7^EDCX^ 

^l-t, ^©^D^m^x^^y?t#iHig§i 1 2\z^%t-x^vfmM-m 

ffflB "TMP_EDC_VAL_1" (2EXOR& £ofcfit£\ f?g "TMP 
_EDC_VAL_1" fc#j#1-^> (Xf7 7S 2 10). 

25 mt^ivmvfxm&fommm^i 4 1«, •fe^^wf»^>^"R 

OW" £W>^U*>hb (X^y^S 2 1 1)> ^ffOEDCm^Sfc^fT 

£U©#liI£, Mm±??frft$k*V>? "ROW" ^1r^ftS,1&fTT&£ 
"11" {C/^^,*^ Dig-To 
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Ts^v^S 2 0 8l£&^T, flttEiz^rtfrffcfrtf "ROW" & "11" 
fc&ofc»&fciU H3 0K:^-r "1 1" #@> fcb<te "2 1 9" #@> 
"8 5 3 9" #@CD^-^A^^fSbfc4 B y t eXAOEDCWUDffiWH 

5 ^it, mu^zzmmftvy? "col" a* "4 2" ^s^t, "col" 

aWffffl«W:ftfc*fc«>, ltrS3-fe^^rtff»c*^>^ "row" # "1 1" \zts.z 

"COL" ©tefc#j6L7HBSy<Di&S (aUEIOX^y^S 2 1 3#M) 

10 &oumi*n%o 

W%te> Xfy^S 2 1 3©Bfr&T, 3SffllWB«fe^^rt^J**^>^ "COL" 
#"1'\ S3 0^f "2 1 9" #l©f-^StEDCi#Wm 

TLW£t»T&nfc£ t "2 1 9" grWKDT-Zt, ^3Hfc^-rir^^© 
ftHf-^^OEDCIiBireftS "8 7 4 7" SS©t-^$T©^IJ1 6 

15 4By t eT*$>%>tz*f>, fflBm ®K9ttffiiMf!HIB&l 4U4, tfflfB«Btfcttlfl : 
^X^ry^#HIg&l 1 2fc35V>T, 1 6 4By t eX^5/^t§EDCX=^ 
?/PWftia*fT'5«k5fc*!ll|-r*. MBX^ry^S 2 13 m^T, t& 

fBiz**rt^Jifc*J#>* "COL"^"4 1", oSDl3 0fc;St "8 5 3 9" 
f@Of-^*t©EDCJIIWIITtTV^tlT^nH ^"8 5 3 9" 

20 #B©5r-^t, ^ 3 0C^f iiUf-^T^ 0 ED CitT^S "8747" 
#@0f-^ST0l^4By t e^^fcfe, fufBfg 1 OKPttffifMIIflSI* 
14 1H tm&*)1lkm^X*yZfm3£m&l l 2fc*3V>T, 4ByteX+ 

^LT> MtttZZmmtiyy? "COL" ffltiglcAftS, MfESI^tBfS 
25 t^y^ERl 1 ZfciS^y^SdPilS*^ "TMP_ED C_VAL_ 
1" £©EXOR££ofcte£» HS"TMP_EDC_VAL_1" KL&jfTS (X 
T7^S 2 1 4) 0 

EOBfrSn?* SSIO^U 1 31*1©, ^l©flftD^ttl«F^SdSC«S*«J*SBl 3 

i ("tmp_edc_val_i") \z\t, ^.zzn i w»©aww**5wsa**nfc 
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#^$nfciH3r{fi£f§2£>^ ; eU 1 2 ("EDC_VAL") KHWjLT, W&&2<D 
^^U 1 2l^(D^'r^-fe^^l/> ? ^^^tB^bT^-r§o O^D^ "EDC_ 
VAL" t "TMP_EDC_VAL_1" <h<DEXOR££ofc<iI£, n& "ED 
5 C_VAL" \Z$m?Z> Uf>^S2 1 5)„ iftlOt^^© "C 

OL" £t "l'\ -Q^t9^3EI^-r "2 1 9" #g0f-^*tOEDCW 
H7U "TMP_EDC_VAL_1" £te> "2 0 8" #@~ "2 1 9" 

•51c, "edc.val" Wo ^^^l/^x^^m^ji-^o 

10 ZL<D&. "ROW" £#)8HbL &7-y7S 2 1 6), "COL" * 1 -f >#U 
(Xf>^S2 17), 
— tuIBX-r-^yS 2 0 8fcT "ROW" «t "11" MiBXxy 2 
1 2 KIT "COL" ifi "4 2" Tfco&Jfr&fcfck IgSH^t* "8 7 4 7" # 
S©T-^A*t«Ufc4By t e A7J E D CSIMi^iHT Lfe^lT^ 5 
15 "EDC_VAL" t "TP_EDC_VAL_1" iCEXORStofeffl^ 

15ft "EDC.VAL" Ur^^S 2 1 8), "ROW" Rtf "COL" 

SIDgMbL (Xf7^S2 19, S 22 0), II$H7t5„ 

20 HOJ;5icLT, MlBX'xy^S 2 OfcT^ 1 EC C^Py^ftO 1 

±THMt§Il©EDCSIli^Ttm MIBXT-y^S 1 0T, MIB 
»0fTjElElK2 0fc*tt*^>HP-A?SIHS5^ "0" T&<, RD^nT 

^%>tmmi£ftt£M&\±, MK>tTjE%mfim-isnz> (imoxfy^s 3 0). 

MfB5/>HP-A^W'0" (D^«, ^c-eHiojiaiw^n, 

25 «wB»i©EDca«ws*j&t, «o*miai6i o«ti)#6n*iEU^EDcisdic 
mibx^^^s 3 o©mDfnEMa^viT#e>n^o^— ^ffig 
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<dt, mmhrcmKDEDcm.mmmtnm, ^hct&i lnom^^mn^m. 
n-m&i 1 1 m$mx)®.\&®^*v'j'mi- } mti 1 2taot, ^2©edc 
5 m&mmmt>nz> e mu A^nsMwB^-^^j©?^ mbx^:/ 

S 3 0<DgHDfTlE®!®2 O^J;^^DfTIEMa^^T#e>n^Dx-^fi:tt^ 
^-T-x-^^ViTCD^ff^o £©fg2©EDCifl#fj!iJl^ !fl6EI<7X |g 2 CD 
EDC^MSBfO^-^Mtl^^n^^^^ ^KD^t'Jl 3^2 
<7)m0^tiS^^^#^l 3 2 "TMP_EDC_VAL_2" 
10 fo) ^^P^tl^o "TMP_EDC_VAL_2" fc^£n3fitte> Mi£ 

$kt, ^tHufBx^^^s 2 o i ©ED cuiffiiti D#en, m& a E 

DC.VAL" (i2©^U12) «^$nTV^^KD^D^m^^#^ 
15 tot, t&aax-rv^S 3 0®, mDfTjEtU^2 O^^HDITIEmS^^ 

xr7^s4o), tm$$2(DmQtiimftmm&i 4 2«, n 6 0^1-^-5^, 

mrfB "TMP_EDC_VAL_2" mff3 "EDC.VAL" (DEXORSi^ 
ittaoT, ffrfB "EDC_VAL" €Mit£H$rU iEbV^D^ffi^^^ 
20 10©7;f7^S5O). 

fetch, mmvtc£?\z, u©x^7>^»©i5yii}t mimoT.^ 

2 0©EDCiIJ!lW> MfB^-^^J^A^n^CT^ ?y 
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z.z.n, ^o^mmg§i ofc*5^T, mvfemw^win$m*ft?mz, 20 

O^LK ~Z>^X) "TMP_EDC_VAL" (HlCD^UlS) &XJ?"EDC_ 

10 VAL" (W,2<D*^) 1 2) ^ffl-r^as^Tfc^fo 

H 3 SUc^T <fc "5 fc, ^.h^^^-^^^J^^cD^ViM^ (H 1 1 m 
<DC2^|*J) T^D^ffililS&l Q\ZAt}ZtlZ>t%s 1 ECC^U^^OD^Oir 
^© "COL" #t "i» (DM\Z#>tfZ>, MfB^D^tHHI^l 0W§t-^ 
A^I)?lt "0" "1" #@, "2" #@, • • "1 1" 

15 XXts^tltz.^ H0-fe£?^(D "2 0 8" #g<£>^-^Tte&< , Hl-fe^<£> 

t^t&s "12" "13" • • <D^^\zm^m^xxti^nx 

b^-5o OSD, ^3EK^-rH0-fe^^(D "2 0 8" #S<7)^— ^^A^J^tl 
SOU Hi li^tlECC^D^^iit^^TS^Il 
© "19 1" #@(D-7 i — ^£TA:frU C2A°Ut^ ^-^T&£S^t<D "2 
20 0 7" #a©-x-^A#£nfc*££ 

fcT, MIB^D^ffiH^l Ofc, Hi 1EIOC 2Jj\5]\Z7*-?&Atl'£nz> 

&±?&<Dimz:t<DEDcwimm^zvfimzntsi^tzib, mmxti-z 

25 2 in?) ^^3^T^t^0> ££>^ I#t^^i©^J©EDCl#^^> 

ttimn^nrc^mmzmm-hmt^^m-r^r^^^^)) ^ got^^f, 
hi 5-k^^©#>k^^^ m%ix&mx%z>&?\z-?%>&mf)mz>o 

i^T, *^Ji<D^lT«, #ir^^F*3(Dl^C7)EDC^^^ Hi 
<D*=EV 1 3fc^itb^e>EXOR^i:^e:tfcckoT^ l^©EDCi 
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5 A Bit' [26] A Bit' [27] A Bit' [28] A Bit' [29] A Bit' [30] 
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